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~i:lI~lnED CO'N.'J.llm:rOIT$FflAlB5,~{.o.IJ:IU3tR OOa~1i>Qlnt:N!l1$
.....0 ,r_ , ",. "P I", _ ,,"'.'."'" , ,i, ,d", J •• f
(Obj60ti'V'$,.a, Aooqmp11I1hnt$uta, and Ftulthe:r ~V()~k)
lJ.'he programlll) deslgn$d to give l'Js,tde 1nf·('.)rmtlI.tlon on th.~ he:l'.\aVio;r
of beam., CQlmTIns~ eonneet1ona an.dr1g1d t':r.'amGst#ruetUXtf). tht'o~thG
elastlo ranS$Qnd·lnto. thep14atle ~n~e¥ ..ltb tne hope ot4$V~Qpt11,S
$ l'atlon.l t(i(ttho~ of balaneeddo$lgn tlUtt "'1.11 :tesUltln oan~~,do'rQibl$
savings in atf)el.· It $b.oUld alao be PQ8s1bl$ tQ pJ.'#$d1ettor 01~11~""
sering pti.~O.$,e$ . tb.$ actual collapse ft~~Nn~g1:ihofaXiatlngst:rue~Ul?q$.
The prograra. haa noV1 cOTt.tPletad its tbtJ;~d 1ela.~,
At 3.us ~~~t11l~{-S in J~ew York o1'1ma~ah }!4", 1950;, the :rJQh.1.g1':~ iTojeet
SUbconmd. tt~l1j of tbe'Structural 8te$1 OQI1\ilt!:tt~eJ W~1c11J:lg n,$$e\\~Qb. .
councU, approved the foll€)W1ng$tat~$n" o.f1 dbjeet1v$$:.
1. IfQ detenUne tneJ behaVior of $1';(,\l,$1 \'H,U;lmsil' ¢OltUnnSj, and,
cont;1nttotn'f w~lded.eonneotl()n$ filth emphas1~nplaat1e
bebAV1Q,~,and to develop th$'o~les topredlet atloh
behn111 or'.
2-. To d0te~~~tne llowto propQ~t1on various ty};)eAl ot we-ldad
eontlnubua· ,frames to develop the mO$t ·'ba.1Q11cflJdll&Q1.$tanO$
in tb,o p'l~$tlo,...ange SQt~t thegl..~_te$.t pQ'$albl~
collapse l~d W111 b~ ~.e,.
3. To deten-din$' procedur0$ of .an~lys1$ tbat w:t.ll $nable one
to ealotuato tbe col:l$.p~$ loai!ij of .w$ld3d contl:nuou$
f~Slite·3 and to v$r:tf.,th~ $.n~"11$11 by $u.1t$Qle t~$t9.
4. to aet<J1!"llune proeedttres Qfm:ltlt,..l$ tb$t wl11enabl~ on~
tt> calcUlat.e the elastic a.nd pemnanent ,d€ltermatlone 1n
welC!ftdct>nt1nu,oue .t~aJl1$$ in th$ ~e lnt&rl;n~~t,be­
t\l'~eln 01aa:t10 3.1m! t and 00 lla:pa (0) load,.,:
5. To $~lQt'$ :U:m1tEltlonn in tl.:t~ $-ppl1:oa't1on ot pla,ati1Q
rMge dea1gn over and abova.def¢l%imat1cn l1mtatlOIl$;J
nl;lme11~ f~tlgue" 1r,;calbuckllns~· 1atara]. buck1.1ng, ato t
e. To davelQPpXiaet4,oal deslgnproc$dureS' 'fer tl:l~ ut111~$.~
'"t1n of l"1'I;'£lHar\iepl$$'b10i3trEtilgth 1n th~) C!$s1gn of
C'QntlnUoua weldod i'rams$.· . .
I
0"1·$1- 1$1~f;ytQattl on f'u.ll-slm$rol1ed :steel m~b~r$ bav~btl~n con·'"
dUQt~d. A$ is th!SOU,stoUl1n ~$earOh pr:ojeotJ e~16dout at th~
Ii'rltz Labo);"atory,analytlealwork ht..t~ trrooeed,fJd. Alona wi,th th0 teetina,
IilO that, wh.61·~ver possible; theoretical curves ,'ar~ p!'eaanted wlt1:l"
e~perlment$.l l'~ou.lt:lh 0fJmpar1son 1s. frequently ln$.d$. with e%1t1ti~ ,
speo;tf'leatttonl ~ lI~et'oU8repett't$ h,ttv~·'b$8n publll$J;'l&d ,:tn' tbll n$l£it;i!t.t!"cn
Suppleme:nt of the tfald.lng J'o\tt'nal, fm.d,paper8and discul5s1a!la. ba:va 'b$en
present$datth~ ule$t3,nt&8 .ot' $OVEl~loth~~ $De1etl$$. Thr$e PhD
cant11.dJltesnav(l r€lOolved th~Ut' 4eew~e$ 'having Clone i,1hei~ rE.l:$saVQh on
t;b.la prog;t;>g\ttJ O'ne~s 1n p:rOC,$9Bllt the p:r~sent tln1.~ fiSth~eG$ ha:V!~
.,loGbeen e{)mpl~teClf
S~~1;:~$.ne t~t'$$Ults oota1nedtodate, 'lt is r$~tQte.dhtlrtl
that welded 'cont:tnuotts eon$t:ru.etlon p:t'o,V1(I~a ane,xeell$nt oppo~un1.1¥:N'
t.Q ~~k~ ~~.&.in ~tl~1gno:f the lnheX'ent advantatgGa of weld_; ':-:_t&:Jilt1:L4Rr.l:
o~;a;:n:"tiLauE:);h ' !,' ......~~ •
'The L(ih:': ' .p~~oj$ct ,was orle;lnal11Stt~e$t$(l 'br th~ St·ruttra.l. '
St~el Com.n!' e or t7eld1ng Re'soe.:roh OO\J,nol1 to $.~plolt the$s a'lY~­
tagGe, By weldlng, it 1s possl'blevt1tb EileonomlV to 't~n~ltt~:t:l#,ll
str$ngth of onel'iollsd $$otionto anoth$~. ThUll. by oontinu.~"!1l
constwotil)n 1t iSPoGmlbleto use lt~b;ter moniba~~ to ea~rW' t.b~ ,aatJ'!.e
load~ ThG~e ,are !>Gsslbtlltl•• of f\.U"'thGreoonom.yln m.ate:r1.$ls
(of strate§1c:f4i1PQt"tauc& at·· the p:l.'"$$lJ1ln" t$.n1e;) thrQUih use ot. tlle:
$1i);--eal1edpl$st10 designtf l1l$thods'thn.t 'baV4;t bet8.l1 ad'1TQcatea .foX'a~~
teat's by P;rf)'f'0fu:10f Baker in· Jtn&!land,.f:. One ot th{) im,ortan-t a~~r,l$.C)t
the Lehlg1l1nvesi;lge.tlon 1$ to explo:rGl~tatlQns 'bhat may be
l.nvc>lved in t~ut11121at1onof th$. plQsilt) l'~nsttn deti1e;th '1'11(1)
follQwing ltem1~ed11st fJUtmllQr1.2f9$ .()'tt'l~' of the findings up to the'
present t1m~t
l~
Inst::rJ"uctu;l:'tuJ in Whie,l:1; detlElotlc.n' 18 not a er-ltie50. 1temI
trom a$tl1tt1st!~al polnt of vlew",tb.ere .is: notMng in tb..e. l"fJE3Ults
ot testG CQn.Ctu.ctefi whioh woul.d :£il!"$ve.nt the turtl'l,Eltt 4,10na!td$11i~felon
at $Q""Oalled Hplast1¢ deslgnU ,pl'oQedt1J,'Jf!jl!l'ftIt ts.kn~i'the.t;·
at l,~a.t On$$'b~oture.basbe.n :de:8~,s;ned. accord1ngt~ ti\J.. PX'0"'"
cedu;re., intU.A)at:tnsa sUb,et.n.t1t\1~aV'1!'l£s of·matet'ie.l"~:, G$nera1
app11oa·tto.n 'Of p!.laatlc theo~ shou.l<l await ~th.e1" stud.y or lOe!\.l
Instabilltoy.,,'
3. A11$ b.,nttl '"P' ma,ml:>$l'sofWF''''''Sha e llBstro ,$$J:'Ied1etebeUi:'4..bt
,- sOra e~! . {es u... $:re~8',. ,8 $a ~ang. n .'~"aEA:ttu.pl.shI¢"'"por~tonot the load~etocmQt.1oneune by aIlS nmch tl£j lOJJ~
ROW$ve:t1,att0~ turth$1" plastics $.tl"f,11rJing (unlEHH) :twited by looe.l
buckl1nZ) the $t~$nsth appIlOQch$$ that pr~d1cted by tb$ .gtmp~a;
plastin tfh(1~1and at a detormati",n ~bGllt 1"1ve tlmes tb~ Glgst1.0
11m1t cl~,n~Qtt Q:n,~
4. lIb'W d.()rist..r;q"e~~l mem,bel'$ ".ra11rtt, JlltctJpt tar 9. tat! corne1'K
eonnect'ronawBr&'.6' were lieaud by pul.l1ng apart tho tno, nl.e.mbsl'\s
joined, ~J. fs:11\1lJEJS bavo been. ttu~ to p;l$1stle 1nstabl11t¥_ Ai'te.~
a oet't~in ~ount otstralnlngba1ond th$ ela,atle limit, ;flAn{:-'$
el~m~nba bugklt;l looally_, The pl"Q~rt¥ of rQlled $eet1t)~B;l tQ
w:tth$~'andtbt$ type0t t'a11tt" t$ tbtlS 1.apo~ta:mtlleJ.$e.tt1"~n'bl,.
Doing studied., ~
Far tl~ hQaV1e,l." er05$""'$$ct1ons 'tested In \tlio.b. 1n,$tabil1~
tal1u.re$ Pave 1:1otQceUrred" tb.$ ~~~1ment;$have been atopp$u
wbean the/' ti$tl.eet1on became SO l,,~g~:l that tu,~be1? loaalng, 'fflould
be at UQ p1Nl,¢t1 ca.l VQ1UEh
5. \iJlhat 1$ t$lm':lu~nce of re$l~4\l.$t~$s? ~h$ pl"jectl hU$
s own, ":10 ouak1 ng etreng,'. , r)'$$~tt¢tur>al m$mbeU.~1$
reduced bY~fJ1du.Al .tv.,se$. Bpth tb.eQretloal$.lld $Xp~r1men.tQl
.v1denc$ 1ndtcs,tee, that tbestre;nstb. of lit $f.tutleolu.mn Q~nno.t
be p;redl,et.$d from teats of' $ma1.1'iO'Qu,pons;, U¢)'W$ti'$.fM 'both tho Ql'{;tt'1'"
leal and ~,xp$1'1~ntal m~thod.$ha,a. been (itlv$lc>ped.. t~PQilet
(ove:r $. 11m!ted. ~ti\,t'!se ) the . bU41cl1ng s t1"EU1gth 'ot struotn:w~l
dmbers eontaln1ngr~lsndal. l,\Itrltt$$. Through ... eot?pe~tien
with th$Colmnn nesea.rob C'otJ.nc111t:ts 'believed tJ:utt it ".V111 00
pOlil$lbl$: to L1crV$ ,ahead toward d~Vtilt)plng pt'settcal m.eau$ot
translating t~,g lnto:m»at1Q1'1 lntop~o¢.,'lu~e~ f07Janal-y'els and
de$1sn.
La:); b$rt4$ng mtttib:fiS:t;ls, thepl"'$d~nant lnfluencec.f, f!1t)$:L(l.11a1
stress 1$ to inerease th.e d,et10ut1.ot1 of the member and docs not
reduce its loa¢i""'Os.rrying eapao1t'Y ~n theplQatlc l'ange prorttling
local r.m.ckJ.ing tfh)l$s not oeo.~.' ,
.' ;.. ,
UethoQe to~ prE'id$.ctlng d~f~eetl,on 11'1 th$ pl.tJult1e:l,':'s,!1.ge h~.v~
bEten d$VI1iloped. and &l'$ PPfJ$s.ntly b~ f).@;!rElpo.:ct!E)'d upon"
. It Will bG i:report€ll\t to deVi))lop ~at1onal def1ectlon I1td.t·....
atlonAl"
2.
lnao.ditlon to relEttl va ~J,:~u.d~ ot aid.al load, a moa-t
s1gnlttc$nt factQ1"'ls the eondt~on (ltm.om~ntand eud.al t~u.$e
undlii1J w'hicb tn\iJ eolurti!l ls loaded $n a trame" 'rh$sdd1t,;loll O.S:
bend1ng rno;Ji'~nt(}$.U$es a real x-educt:ton in tn.' ab111tyofa
column tOCll~'Y axial l·QIila~
It ts pt)$!.tble-to design Ql'J.t1 t!\'brlcatew'tth I$conr.nn;1 sl~l.~
QOlln8et:tQna 'which wt11 oarry the tu.ll pla$t1 0 2nQ:m.ent. !los t w:
these eontJ;~h:ft$.~$ are &,$ X'lgiCt 9V nore r1g1.~ t'bt:U1an $q~VtUent
length of baatt.· 11'1101(1 of the eq~~e tn& will me1ntaln the
plastio htn.g$ i!t:u').lU$n'b tb~ought"ela1l1Vely lQ~ge potations wb.'$1
$upport$~ lat6~~lJ.
L~te~lsuppol"t at the po!.n.ts. of m.~ sitl'8.1n ia $saenti~l
1,n port.el f~_e e0nnee,tlo1l$.
9.. ....) Thli uaat'u1!.lf)$$ of pla.$tt.ett11n8t»uet~al.d$slgn i.e limited.
by theatA'l'l~ factc;J'swb,1ehcause a: ·mod:tt1cQt.lot\ 10 pre$$nt daY"
ela$t1c dGk11gl1 t ·••••1'aot01"$ such (Ul 'tn'1ttle .t).'aetUt'8, tat16"tt6,
eto.,Wb¢n tb.ese f&¢tor's are pert1nent~ . Stltluct\)1"$$'fhiahhav&
t'platrt.1u1ty5f and tn Wbtohaetoi'~ttonunder 'l()~ i~not l11-Ul!,t$Q
by brtttl@ t,~cttWe, tat1gue-1' 01$0,. shoUld bf.t d~$~n0dcn the
basis of' 1~ t1ng the <if/fleet! on rather than upon lim! t:t.:o.g the
stre$$:.
10. !t $b.QUld. not be over1.ooked that o~. p:ve$$nt de$1~ pro ~j
<)$dU:J.1'~~ ar~ '1:>e.$00 on along hl$'t0l.'1 o£ :'lJati.$.f'aetory ,P$l'to::m..n~¢~ '" .
R'Qrc!,,~pl$~ tt 1s prob.a.blE! ~h.t ·the taet$l' '.pf' ~$.ret,. t'o:t'" $tael .
membe;tt3 hAD lnclUd,ed thE' real,lct1~ 1neJUt:rylng' eapa'e1tyd.ue to
reo1dual $trQ~$. Itehoutd 'be t;b~ t4!Jn ot rtUHUl:t?oh, to prov1.de
the de$l~t~ ena!ne$~ WI th 1nforr.l.at.lon bo that hemal IJ11prQv~
h1a kncrwt~(lZ~ oi' th8 'bella,1 ¢l' 01.' st$el $truGt~Ar~1 to the ~~~
.tlult ~,e,~!1l11knQwWith greater c~rta1ntr ttwae :tte~lS whl·eb ttl'G
taoto#of ~~t, q!o~$ CH>V'$Xt, and. ~ll~yreeQsnf. z. ar~as :tn wh:ten
he ma:if. $$.V$ Ulfln$y"'tiireUsh .. slmple d.tils1sn method.$ $.nd t~oug~,
economie4l u,$e ·01 mattu,'1al i.'
.? '
III .. womr TO a~~ .!>Ol~EDU'In:lfG THE COn11.:NG YElAR
." ,'" ',' '. , " .,' "I' ,'i'i.• ' " ','" '. "'.' ,... ',' '. -._., ,
1·. O()1~stud1e$ will coniJ1nuef.nelutl1tlSanal1s!s of {iatn and
testa clU"P'1eet out. aceQltcll1ng to 'the $.l)P1'Oved P~Qgr_~~:
A $~:r1G$ pf welded ¢,Qnneet~Q;p. t~st14 1'1111. .beacniQuot$d. lf Wl1$·
SUbjects t~ .study relateAthGdea1en of $tfltdght kn$8S (no
bMCk$t Quppo:x't), to methet:\$ tot" (looreai!f1ng the eost and 1n1-
prov~ the. pG~formano$ cf' eu,X'Vo(l i:tl\d Munohed Imte4;, and '00 the
$tr$ns:th (Jfv~la.bl$-dopth haunoheS bullt""Up by weldt.nl~;
. ,.. ~...

